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This application claims the benefit of Korean Patent 
Application No. 2000-50414, filed on August 29, 2000, and 
Korean Patent Application No. 2001-28977, filed on May 25, 
20 01, which are hereby incorporated by reference for all 
purposes as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[01] The present invention relates to a liquid crystal 
display (LCD) device, and more particularly, to an in-plane 
switching mode (IPS) LCD device that drives a liquid crystal 
by horizontal electric field. 

Discussion of the Related Art 

[02] Generally, an LCD device include two glass 
substrates and a liquid crystal layer sealed between them. A 
thin film transistor (TFT) is used as a switching element that 
switches a signal voltage in the liquid crystal layer. 

[03] In other words, as shown in FIG. 1, the LCD device 
includes a lower glass substrate 1 provided with a TFT as a 
switching element, an upper glass substrate 2 provided with a 
color filter, and a liquid crystal layer 3 injected between 

2 
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the two glass substrates 1 and 2. The LCD device is a non- 
light -emitting device that can obtain an image effect based on 
electro-optical characteristics of the liquid crystal layer. 

[04] Such LCD devices have low power consumption and are 
easy to carry. In this respect, the LCD device is receiving 
much attention as an advanced display device that can 
substitute for a cathode ray tube (CRT) . 

[05] The lower glass substrate 1 includes TFT arrays 4, 
pixel electrodes 4a, and an alignment film 8. The upper glass 
substrate 2 includes light - shielding layer 5, color filter 
layer 6, a common electrode 7, and an alignment film 8. 

[06] The lower glass substrate 1 and the upper glass 
substrate 2 are bonded to each other by a sealant such as 
epoxy resin. A driving circuit 11 on a printed circuit board 
(PCB) 10 is connected with the lower glass substrate 1 through 
a tape carrier package (TCP) 12. The driving circuit 11 
generates various control signals and signal voltages to 
display images. 

[07] Currently, one of the most widely used LCDs is a 
) twisted nematic (TN) mode LCD. The TN-mode LCD is constructed 
in a manner that electrodes are respectively formed on two 
substrates, and liquid crystal molecules interposed between 
them are twisted in a spiral shape, parallel to the substrates 

and having a predetermined pitch. 

3 
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[08] In this structure, a voltage is applied to the 
electrodes to drive a director of liquid crystal molecules. 
However, the TN-mode LCD has poor contrast because light is 
not completely blocked in an OFF- state. Furthermore, it 
generates a gray inversion so that a contrast ratio varies 
with angles to invert luminance of medium gray, thereby 
causing a difficulty in obtaining stabilized images. 
Moreover, the TN-mode LCD does not have satisfactory viewing 
angle . 

[09] A variety of research has been conducted for solving 
the narrow viewing angle problem of the LCD. They include a 
film-compensated mode for compensating a viewing angle with a 
compensation film, a multi-domain mode in which pixels are 
divided into multiple domains and each domain has a different 
main viewing angle direction to compensate the viewing angle, 
and an optically compensated birefringence (OCB) mode. 

[10] Meanwhile, a vertical alignment (VA) mode LCD uses a 
negative liquid crystal having a negative dielectric constant 
anisotropy and a vertical alignment film. In this type of the 
LCD, the longer sides of the liquid crystal molecules are 
arranged perpendicular to the alignment film plane when no 
voltage is applied, and a polarizing axis of a polarizer 
attached onto the substrate is located perpendicular to the 
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longer sides of the liquid crystal molecules, to represent 
normally black mode. 

[11] On the other hand, when a voltage is applied to the 
LCD, the longer sides of the molecules are moved from the 
direction perpendicular to the plane of the alignment film 
toward the alignment film plane to transmit the light 
according to the characteristic in which the negative liquid 
crystal molecules are oriented and inclined with respect to 
the electric field. 

[12] The VA-mode LCD is superior to the TN-mode LCD in 
terms of a contrast ratio, a response time, and so on. 
Furthermore, in case where a direction in which the liquid 
crystal molecules fall is divided into a predetermined number 
of multiple directions and a compensated film is employed, a 
viewing angle can be effectively realized. 

[13] However, various types of LCDs such as the VA mode 
LCD, the TN mode LCD provided with a light -compensating film, 
and a multi-domain LCD still have problems in that contrast 
ratio is deteriorated depending on the viewing angle and a 
color is changed. 

[14] In this respect, there has been proposed an in-plane 
switching mode LCD device in which two electrodes (data 
electrode and common electrode) are placed on one substrate to 
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control arrangement of the liquid crystals by the electric 
field parallel to the substrate. 

[15] FIGs. 2A to 2C are plan views illustrating a related 
art in-plane switching mode LCD device. 

[16] As shown in FIG. 2A, gate lines 21 and data lines 23 
are arranged in first and second directions to define a 
plurality of pixel regions. A plurality of common electrodes 
2 5 and data electrodes 27 are arranged within the pixel 
regions to be substantially parallel with the data lines 23 . 
In the drawing, only a unit pixel is shown. 

[17] A common line 25a is formed within each pixel region 
in parallel with the gate line. The common electrode 25 
extends from the common line 25a. The common line 25a and the 
common electrode 25 form a single body. 

[18] The common and data electrodes 25 and 27 are formed 
of metal. The common electrode 25 and the gate line 21 are 
formed by the same process. 

[19] The aforementioned related art in-plane switching 
mode LCD device, as shown, includes overlap regions "A" to "H" 
where the data electrode 27 overlaps the common electrode 2 5 
within the pixel region. Edge portions in the overlap region 
are at right angles to each other by design. However, the edge 
portions are actually formed in a round shape as shown in Fig. 
2B . 
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[2 0] As described above, in case where the edge portions 
in the overlap region have a round shape, in some regions 
among the regions "A" to "H" , distortion of the electric field 
occurs depending on a rubbing direction. 
5 [21] Actually, when the rubbing direction is as indicated 

by arrows shown in FIG. 2B, and the data electrode 27 is 
located on the common electrode 25, the edge portions of the 
data electrode 27 are rounded in the regions "A", "C" , "F" , 
and "H" . Since the rounded direction is the same as the 
yfiO rubbing direction, the electric field direction between the 
common electrode 25 and the data electrode 27 is also the same 
as the rubbing direction. 
Yl [22] However, since the edge portions are rounded in a 

S direction opposite to the rubbing direction in the regions 
-15 "B" , "D" , ™E" and "G" , the electric field occurs in a 
direction opposite to the rubbing direction. That is, since 
rotation direction of the liquid crystal is inverse to the 
rubbing direction in the regions "B" , "D" , "E" , and "G" , 
disinclination occurs therein. 
2 0 [23] As shown in FIG. 2C, in case where the overlap edge 

portions have a round shape, the electric field depends on the 
rubbing direction among the regions "A" to "H" . 

[24] Actually, when the rubbing direction is shown in 
FIG. 2C, even if the pattern in the regions W A" , "C" , "F" , and 
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"H" has a round shape, the round pattern has the same 
direction as the rubbing direction. Accordingly, the electric 
field between the common electrode 2 5 and the data electrode 
27 is in the same direction as the rubbing direction. On the 
5 other hand, since the pattern in the regions "B", "D" , "E" , 
and "G" has a round shape in a direction opposite to the 
rubbing direction, the electric field is also formed in a 
direction opposite to the rubbing direction. 

[25] In other words, in the regions "B" , "D" , "E" , and 
yjO "G" , a rotation direction of the liquid crystal is in a 
Ji direction opposite to the rubbing direction. Accordingly, 
B 1 disinclination occurs therein. 

jrf [26] Meanwhile, FIG. 3A is a sectional view taken along 

L~ line I-I' of FIG. 2B, and FIG. 3B is a sectional view taken 
^5 along line II-II' of FIG. 2B. As shown, the related art in- 
plane switching mode LCD device includes a first substrate 30, 
a common electrode 25 formed on the first substrate 30, an 
insulating film 32 formed on an entire surface of the first 
substrate 3 0 including the common electrode 25, and a data 
20 electrode 27 formed on the insulating film 32 to partially 
overlap the common electrode 25. In the drawings, SI denotes 
an overlap area between the common electrode 2 5 and the data 
electrode 2 7 and LI denotes the distance between an edge of 
the common electrode 25 and an edge of the data electrode 27. 
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[27] A light -shielding layer (not shown) and a color 
filter layer are formed on a second substrate (not shown) 
opposite to the first substrate 30. The light-shielding layer 
shields light from a region other than a pixel region defined 
in the first substrate 30. The color filter layer displays 
colors. A liquid crystal layer (not shown) is arranged between 
the first and second substrates. 

[2 8] In the aforementioned related art in-plane switching 
mode LCD device, if a driving voltage is applied from an 
external driving circuit, electric field parallel to the 
substrate occurs between the data electrode 2 7 and the common 
electrode 25. Therefore, liquid crystal molecules aligned 
within the liquid crystal layer are rotated along the electric 
field in a state that the liquid crystal molecule is parallel 
to the substrate. As a result, an amount of light that passes 
through the liquid crystal layer is controlled. 

[29] At this time, since gray scale can be obtained in a 
state that the liquid crystal molecules are parallel to the 
substrate, a difference of light transmittance due to a 
viewing angle is reduced. 

[30] However, the related art in-plane switching mode LCD 
device has several problems. 

[31] Since the edge portions of the data and common 
electrodes formed within the pixel region overlap each other 
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regardless of the rubbing direction, the electric field 
partially occurs in a direction opposite to the rubbing 
direction. Disinclination occurs in the overlap region. For 
this reason, luminance is reduced. 

5 

SUMMARY OF THE INVENTION 
[32] Accordingly, the present invention is directed to 
an in-plane switching mode LCD device that substantially 
yQ obviates one or more of the problems due to limitations and 
yiO disadvantages of the related art. 

*-:=" [33] An object of the present invention is to provide an 

: =- : in-plane switching mode LCD device in which an overlap type 
between common and data electrodes is controlled by 
considering a distance between them so that disinclination is 
1,15 minimized, thereby improving picture quality. 

[34] Additional features and advantages of the invention 
will be set forth in the description which follows, and in 
part will be apparent from the description, or may be learned 
by practice of the invention. The objectives and other 
20 advantages of the invention will be realized and attained by 
the scheme particularly pointed out in the written description 
and claims hereof as well as the appended drawings. 

[35] To achieve these and other advantages and in 
accordance with the purpose of the present invention, as 
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embodied and broadly described, an in-plane switching mode LCD 
device according to the present invention includes first and 
second substrates, gate and data lines defining a pixel region 
on the first substrate, a plurality of common and data 

5 electrodes formed to cross one another within the pixel region 
at constant intervals, a common line formed in parallel with 
the gate line, the common electrodes extending from the common 
line, a TFT formed in a crossing portion of the gate and data 
lines, and a liquid crystal layer formed between the first and 

0 second substrates, wherein the data electrodes are connected 
with the TFT at one side and the data electrodes overlap the 
common line at a minimum area so as not to affect electric 
field generated between the common electrodes and the data 
electrodes . 

5 [36] In the preferred embodiment of the present 

invention, the other sides of the data electrodes overlap the 
common line or simultaneously overlap the common line and the 
gate line. The common line and the data electrode overlap each 
other in an edge portion such that electric field between the 

0 common line and the data electrode occurs so as not to be in 
inverse to a rubbing direction. 

[37] It is to be understood that both the foregoing 
general description and the following detailed description are 
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exemplary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 [3 8] The accompanying drawings, which are included to 

provide a further understanding of the invention and are 
incorporated in and constitute a part of this specification 
and in which like reference numerals refer to like elements, 
illustrate embodiments of the invention and together with the 
BO description serve to explain the principles of the invention. 
[3 9] In the drawings: 

[40] FIG. 1 is a schematic view illustrating a general 
LCD device; 

[41] FIGs. 2A to 2C are plan views illustrating a related 
35 art in-plane switching mode LCD device; 

[42] FIGs. 3A and 3B are sectional views taken along 
lines I-I' and II-II' of FIG. 2B; 

[43] FIG. 4 is a plan view illustrating an in-plane 
switching mode LCD device according to the first embodiment of 
2 0 the present invention; 

[44] FIG. 5 is a plan view illustrating an in-plane 
switching mode LCD device according to the second embodiment 
of the present invention; 



12 
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[45] FIG. 6 shows a position of a director of liquid 
crystal molecules of in-plane switching mode LCD device 
according to the second embodiment of the present invention; 

[46] FIG. 7 is a sectional view taken along line III-III' 
of FIG. 5; 

[47] FIGs. 8A and 8B show an electric field direction of 
a pixel region of the in-plane switching mode LCD device 
according to the second embodiment of the present invention; 

[48] FIG. 9 is a plan view of the in-plane switching mode 
LCD device according to the third embodiment of the present 
invention; 

[49] FIG. 10A and 10B show an electric field direction of 
a pixel region of the in-plane switching mode LCD device 
according to the third embodiment of the present invention; 

[50] FIG. 11 is a plan view illustrating an in-plane 
switching mode LCD device according to the fourth embodiment 
of the present invention; 

[51] FIG. 12 is a plan view illustrating an in-plane 
switching mode LCD device according to the fifth embodiment of 
the present invention; 

[52] FIG. 13 shows an electric field direction according 
to a pattern deformation in-the plane switching mode LCD 
device according to the fifth embodiment of the present 
invention; 

13 
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[53] FIGs. 14a and 14b are comparison views between an 
in-plane switching mode LCD device according to the present 
invention and the related art in-plane switching mode LCD 
device; and 

[54] FIG. 15 is a plan view illustrating different 
rubbing directions in the in-plane switching mode LCD device 
according to the fifth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[55] Reference will now be made in detail to the 

preferred embodiments of the present invention, examples of 

which are illustrated in the accompanying drawings. 

[56] FIG. 4 is a plan view illustrating an in-plane 

switching mode LCD device according to the first embodiment of 

the present invention. 

[57] As shown in Fig. 4, the in-plane switching mode LCD 

device according to the first embodiment of the present 

invention includes gate and data lines 41 and 43 arranged to 

cross each other and defining a pixel region on the first 

substrate, a TFT 45 formed in a crossing portion of the gate 

and data lines 41 and 43, a plurality of first and second data 

electrodes 43a and 43b formed in parallel with the data line 

43 within the pixel region, and a plurality of first to third 

14 
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common electrodes 47a, 47b, and 47c formed in parallel with 
the first and second data electrodes 43a and 43b. 

[5 8] The common first electrode 4 7a extends from a common 
line 47, which is substantially in parallel with the gate line 
41, within the pixel region and is formed in parallel with the 
data line 43. The second common electrode 47b is formed with 
at least one data electrode 43a interposed between the first 
common electrode 47a and the second common electrode 47b in 
parallel with the first common electrode 47a. The second 
common line 47b extends from the common line 47. The third 
common electrode 4 7c is formed with at least one data 
electrode 43b interposed between the second common electrode 
47b and the third common electrode 47c in parallel with the 
second common electrode 47b. The second common electrode 47b 
is formed with one end of the third common electrode 47c. 

[59] Meanwhile, the first data electrode 43a is connected 
with the TFT 45 and extends to the common line 47. Also, the 
first data electrode 43a has an end located on an inner 
surface portion of the common line 47. The second data 
electrode 43b is formed between the second common electrode 
47b and the third common electrode 47c in parallel with them. 
One end of the first data electrode 43a is electrically 
connected to one end of the second data electrode 43b. 

15 
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[60] The common line 47 and the first common electrode 
47a to the third common electrode 47c form a single body. The 
first data electrode 43a and the second data electrode 43b 
also form a single body. 

5 [61] An actual pattern of the elements in the pixel 

region will be described. It is assumed that a rubbing 
direction is shown in the drawing. In this case, in the 
related art, an edge of an electrode outwardly located in the 
regions "B" , "D" , "E" , and "G" , as shown in FIG. 2, i.e., an 

0 edge of the data electrode is rounded in a direction opposite 
to the rubbing direction. For this reason, rotation direction 
of the liquid crystal is inverse to the rubbing direction, 
thereby causing disinclination. However, in the first 
embodiment of the present invention, as shown in FIG. 4, edges 

5 of the data electrodes 43a and 43b in the above regions are 
located on an inner surface of the common line 4 7 so that the 
edges of the electrodes located away from the common line 4 7 
are rounded in the same direction as the rubbing direction. 

[62] FIG. 5 is a plan view illustrating an in-plane 

0 switching mode LCD device according to the second embodiment 
of the present invention. 

[63] Among the common line 47 and the data electrodes 43a 
and 43b overlap one another; the data electrodes 43a and 43b 
overlap an interior surface of the common line 47 so that 
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edges of outwardly located data electrode 43a are rounded in 
the same direction as the rubbing direction. The distance 
between an edge 47e of the common line 4 7 and an edge 43e of 
the data electrode 43a is maximized. 

[64] The above structure is preferable when the distance 
between the common electrode and the data electrode formed in 
parallel with each other within a unit pixel region is wider. 

[65] In other words, the structure of FIG. 4 is effective 
to remove disinclination when the distance between the data 
electrode and the common electrode formed within the pixel 
region is narrow. While the structure of FIG. 5 is effective 
to remove disinclination when the distance between the data 
electrode and the common electrode is wide. 

[66] In more detail, the electric field occurring between 
the common electrodes 47a, 47b and 47c and the data electrodes 
43a and 43b is related to the electric field occurring between 
the common electrode 47 and the data electrodes 43a and 43b 
overlapped with one another as the distance between the common 
electrodes and the data electrodes is increased. 

[67] If the overlap area between the common line 4 7 and 

the data electrodes 43a and 43b affects the electric field 

occurring between the common electrodes 47a, 47b and 47c and 

the data electrodes 43a and 43b in spite of a wide distance 

between the common electrodes 4 7a, 4 7b and 4 7c and the data 

17 



PATENT 
8733 .481. 00 

electrodes 43a and 43b, distortion of the electric field may 
slightly occur in the overlap portion. For this reason, 
disinclination may occur. 

[68] Accordingly, as shown in FIG. 5, the overlap area 

5 between the common line 4 7 and the data electrodes 43a and 43b 
is minimized considering the distance between the common 
electrodes 47a, 47b and 47c and the data electrodes 43a and 
43b, so that the electric field occurring in the overlap 
region between the common line 4 7 and the data electrodes 43a 

0 and 43b does not affect the electric field between the common 
electrodes 47a, 47b and 47c and the data electrodes 43a and 
43b formed in parallel with one another. To this end, the 
distance between the edge of the common line 47 in the overlap 
region and the edge of the data electrodes 43a and 43b located 

5 inside the common line 47 is maintained so as not to affect 
the electric field occurring in a central portion of the pixel 
region. 

[69] The structure of FIG. 5 is more effective when the 
distance between the common electrodes 47a, 47b and 47c and 
0 the data electrodes 43a and 43b formed in parallel with one 
another within the pixel region is more than 3jU.m. This is 
because a director of liquid crystal molecules is prevented 
from being distorted by ensuring a sufficient distance between 
the edge of the common line and the edge of the data electrode 
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in the overlap region, even though the distance between the 
common electrode and the data electrode is wide. 

[70] From an alignment direction of the director of the 
liquid crystal molecules shown in FIG. 6, it is noted that the 

5 director of the liquid crystal molecules is located between 
the common electrode 47a and the data electrode 43a in almost 
horizontal direction because the sufficient distance is 
maintained between the edge 4 7e of the common line 4 7 and the 
edge 43e of the data electrode 43a in the rounded portion, so 

0 as not to affect the electric field between the common 
electrode 47a and the data electrode 43a. 

[71] FIG. 7 is a sectional view taken along line III-III' 
of FIG. 5. 

[72] As shown in FIG. 7, the common line 47 is formed on 

5 the first substrate 40 and a data electrode 43a is formed on 

the common line with an insulating film 72 interposed 

therebetween. It is noted that the overlap area S2 between the 

common line 47 and the data electrode 43a is remarkably 

smaller than that of the related art (FIG. 3A) . It is also 

0 noted that the distance L2 between the edge 4 7e of the common 

line 47 and the edge 43e of the data electrode 43a has 

remarkably increased as compared with the related art. 

[73] In other words, if the overlap area between the 

common line 47 and the data electrodes 43a and 43b is great in 

19 
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spite of increase of the distance between the common 
electrodes 47a, 47b and 47c and the data electrodes 43a and 
43b, the director of the liquid crystal molecules may be more 
affected by the electric field between the common line 47 and 
the data electrodes 43a and 43b than the electric field 
between the common electrodes 47a, 47b and 47c and the data 
electrodes 43a and 43b. Therefore, in the present invention, 
the edge 43e of the data electrodes 43a and 43b is located 
inside the common line 47 so that the electric field between 
the common line 47 and the data electrodes 43a and 43b in the 
overlap region does not affect the director of the liquid 
crystal molecules. 

[74] FIGs. 8A and 8B show an electric field direction of 
a pixel region of the in-plane switching mode LCD device 
according to the second embodiment of the present invention. 
FIG. 8A shows an electric field direction in a central portion 
between the common electrode 47a and the data electrode 43a. 
FIG. 8B shows an electric field direction in a right portion 
(toward the data electrode) from the central portion. 

[75] As described above, the distance between the edge 

47e of the common line 47 and the edge 43e of the data 

electrode 43a is obtained by considering the distance between 

the data electrode 43a and the common electrode 47a. 

Accordingly, the electric field occurs toward a portion away 

20 
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from an absorbing axis of a polarizing plate in the rounded 
portion. In this case, no disinclination occurs. 

[76] Consequently, the distance between the electrodes is 
set such that horizontal electric field occurring in the edge 
5 portion between the common electrode and the data electrode is 
greater than vertical electric field, thereby removing 
disinclination . 

[77] In this structure, storage capacitance can be 
increased and the distance for formation of an upper electrode 

0 (data electrode) can be varied depending on the distance 
between the common electrode and the data electrode and a 
rounded complete pattern. 

[78] Meanwhile, FIG. 9 is a plan view of the in-plane 
switching mode LCD device according to the third embodiment of 

5 the present invention. 

[7 9] As shown in FIG. 9, in the third embodiment of the 
present invention, the distance between the common electrode 
and the data electrode formed in parallel within a unit pixel 
region is wider than that of FIG. 5. . 

0 [80] In the structure with the wide distance between the 

common electrode and the data electrode, the data electrode in 
the rounded portion is completely removed so that the electric 
field in the rounded portion does not affect the electric 
field between the common electrode and the data electrode 
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formed in parallel within the pixel region (the removed 
portion of the data electrode is denoted by dotted lines) . 

[81] In other words, since the distance between the 
common electrodes 47a, 47b and 47c and the data electrodes 43a 
and 43b within the pixel region is wider than that of FIG. 5, 
the distance between the edge 47e of the common line 47 and 
the edge 43e of the data electrode 43e should be increased. 
However, considering design margin, as shown, the data 
electrode 43a has been completely removed (dotted lines) in 
the rounded portion so as not to generate an overlap area 
between the common line 47 and the data electrode 43a. 

[82] In the above structure, since the electric field 
angle is greater than the rubbing angle, no disinclination 
occurs . 

[83] For reference, FIG. 10A shows electric field 
direction between the two electrodes in the structure of FIG. 
9, and FIG. 10B shows alignment direction of the director of 
the liquid crystal molecules. 

[84] FIG. 11 is a plan view illustrating an in-plane 
switching mode LCD device according to the fourth embodiment 
of the present invention. 

[85] In the first to third embodiments of the present 

invention, the data electrodes 43a and 43b are formed at both 

sides of the common electrodes 47a and 47b within a unit pixel 

22 
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region and are connected with each other on the common line 
47 . 

[86] However, as shown in Fig. 11, in the fourth 
embodiment of the present invention, the data electrodes 43a 

5 and 43b formed at both sides of the common electrodes 47a and 
4 7b are separated from each other on the common line 4 7 (see 
dotted lines) . In that structure, since the electric field 
angle is more than the rubbing angle, no disinclination 
occurs. Also, since luminance of 50% in full white is 

0 obtained, no disinclination occurs on a screen. 

[87] FIG. 12 is a plan view illustrating an in-plane 
switching mode LCD device according to the fifth embodiment of 
the present invention. 

[88] As shown in FIG. 12, when the rubbing direction is 

5 shown in FIG. 12, the edge portions of the data electrode 43a 
in the regions "B" , "D" , "E" and "G" , where the electric field 
is formed in a direction opposite to the related art rubbing 
direction, are located inside the common line 47. The edge 
portions of the data electrode 43a in the regions "A", "C" , 

0 "F" , and "H" , where the electric field is formed in the same 
direction as the rubbing direction, are located outside the 
common line 47. 
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[89] Therefore, as shown in FIG. 13, the electric field 
between the common electrode 47a and the data electrode 43a is 
formed in the same direction as the rubbing direction. 

[90] The reason why the electric field direction is 
varied by varying the overlap position between the common 
electrode 47a and the data electrode 43a will be described as 
compared with the related art . 

[91] FIG. 14A shows an electric field direction between 
the common electrode 47a and the data electrode 43a in the 
related art, and FIG. 14B shows an electric field direction 
between the common electrode 47a and the data electrode 43a 
according to the fifth embodiment of the present invention. 

[92] As shown in FIG. 14A, in the related art, in which 
the edge portions of the data electrode are located outside 
the common line 47, the electric field between the round 
portion of the data electrode 43a and its adjacent common 
electrode 47a is formed. Accordingly, direction of the liquid 
crystal in the round portion is opposite to the rubbing 
direction along the electric field direction. 

[93] By contrast, as shown in FIG. 14B, in the present 

invention in which the edge portions of the data electrode are 

located inside the common line 47, the electric field 

direction is not changed. Accordingly, the direction of the 

liquid crystal is coincident with the rubbing direction. 

24 
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[94] As described above, the edge portions of the data 
electrode 43a that overlaps the common line 47 are selectively 
formed inside the common electrode 47a (in a portion where the 
electric field is formed in a direction opposite to the 

5 rubbing direction and where the electric field is formed in 
the same direction as the rubbing direction) . Thus, as shown 
in FIG. 13, the electric field can be formed in the same 
direction as the rubbing direction in all the edge portions 
where the data electrode 43a overlaps the common line 47. 

0 [95] In other words, in a state where the .patterns are 

completed, even if edge portions of each pattern have a round 
shape, the round shape is formed in the same direction as the 
rubbing direction. Accordingly, the rotation direction of the 
liquid crystal is in a forward direction relative to the 

5 rubbing direction. As a result, no disinclination occurs. 

[96] As aforementioned, the in-plane switching mode LCD 
device according to the present invention has the following 
advantages . 

[97] An overlap type between the common line and the data 
0 electrode is varied considering the rubbing direction. In this 
case, an overlap area is minimized or no overlap area is 
formed so that overlap between the data electrode and the 
common line does not affect the electric field. Thus, it is 
possible to prevent disinclination from occurring without 
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reducing aspect ratio, even if the distance between the common 
electrode and the data electrode is sufficiently wide. As a 
result, a wide viewing angle can be obtained and picture 
quality can be improved. 

[98] It will be apparent to those skilled in the art that 
various modifications and variation can be made in the present 
invention without departing from the spirit or scope of the 
invention. Thus, it is intended that the present invention 
cover the modifications and variations of this invention 
provided they come within the scope of the appended claims and 
their equivalents. 
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